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Supplementary Information
Circular dichroism (CD) spectropolarimetry:
CD spectra were recorded on unlabelled EAS Δ15 in solution and as rodlets as reported previously.
[1] The concentration of EAS Δ15 was 5 μM for the solution spectrum. For the solid-phase spectrum, a dried down 10-μL drop at a protein concentration of 60 μM was used.
Negative stain transmission electron microscopy:
A sample of EAS Δ15 was prepared from lyophilised protein at a concentration of 0.1 mg/ml in 20% ethanol. A drop of EAS Δ15 solution (20 μl) was pipetted onto a sheet of Parafilm TM and incubated for 10 min at room temperature, to allow the formation of a rodlet monolayer on the drop surface. Copper grids (200 mesh from ProSciTech, Australia) were prepared with pioloform plastic films and subsequently carbon-coated.
Protein was transferred by floating the grid on the surface of the EAS Δ15 -containing drop for 30 s. The excess liquid was removed by briefly touching the edge of the grid with filter paper. The grid was then washed three times with filtered water and stained by floating on a drop of 2% uranyl acetate for 10 min. Excess stain was removed by touching the edge of the grid with filter paper and the grid was then examined in a Phillips CM12 electron microscope operating at 120 kV, equipped with an iTEM digital imaging system.
Sample preparation:
EAS Δ15 was previously expressed recombinantly in Escherichia coli using the pHUE vector. [1b,2] To enable efficient expression of deuterated protein, the His 6 -Ubiquitin-EAS Δ15 coding sequence was subcloned into the pET28a vector. [3] To generate samples with minimal background protonation, 2 H, 13 C, 15 N-labelled EAS Δ15 was cultured in minimal medium based on "ModC1", [4] Rodlet formation was achieved by agitation of the soluble protein at a concentration of 130 μM in aqueous solution to maximize air-water interfaces.
[1] NaN 3 (0.03%) was added to the protein samples to inhibit bacterial growth. Protein rodlets were spun at increasing speeds (up to 5000 ×g) into a home-made funnel mounted on top of a 2.5 mm solid-state rotor. The rodlets was further compacted inside the rotor by centrifugation at 10000 × g for 30 min. The filled rotor was then spun at 15 kHz in the stator of the spectrometer for 30 min, and the spin-and-pack process was repeated three times to fill the rotor as much as possible.
Solid-state NMR:
The samples were packed using a spacer formed from compressed Teflon ® tape in the bottom of the rotor and a long cap to confine the sample volume to the central cavity. All spectra were recorded at 700 MHz proton Larmor frequency with a 2.5-mm tripleresonance probe. Although an overall sample heterogeneity is apparent, the same distribution of conformational states is represented by successive sample preparations of deuterated protein (Supplementary Figure 1A) and is not altered by the inclusion of Cu (218-289), courtesy of Prof. Beat Meier [9] . The spectra were recorded under comparable sample conditions using parameters as described above with 50 ms DARR mixing for EAS Δ15 and DewA. The spectra of EAS Δ15 and DewA display similar features (e.g., broad signals), indicating that large amounts of structural heterogeneity coexist with structurally conserved residues in both rodlet samples. Please note that DewA has a monomer size of 11.4 kDa, which is larger than EAS Δ15 and HET-s (218-289). The HET-s (218-289)
spectrum was recorded at 850 MHz at a temperature of ~ 3 °C and a rotor frequency of 19 kHz with 100 kHz SPINAL-64 decoupling and a DARR mixing time of 100 ms. The data were fitted using a grid of 64 × 64 points in Sparky [10] and presented using a Delauny-triangulation procedure using Matlab. 
Supplementary
Surface contact angle of water droplets:
Octadecyltrichlorosilane (OTS) was deposited onto silicon wafers to make a uniform and hydrophobic surface. EAS Δ15 rodlets were then coated on OTS-treated silicon wafers. The contact angle of water droplets will depend on the hydrophobicity of the surface; the more hydrophobic a surface is, the larger is the contact angle due to repulsion between water molecules and the hydrophobic surface. Therefore, flatter drops indicate the surface has become more hydrophilic.
